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Abstract 
Asset pricing models are attempts to define the relationship between returns and risks. In this study, we test and compare the 
performance of three asset pricing models – the Capital Asset Pricing Model, the three factor model of Fama and French (1993), 
and the five factor model of Fama and French (2015) – on Indian stock market (an emerging economy). The study is based on the 
constituent companies of CNX 500, and covers a period of fifteen years – from October 1999 to September 2014. The models are 
tested on portfolios formed on four firm characteristics – market capitalization, ratio of book-to-market equity, profitability, and 
investment. We find that the three factor model performs better than the Capital Asset Pricing Model in all the cases. For portfolios 
formed on investment, the five factor model performs better than the other models. However, except for cases in which portfolios 
are formed on investment, the four factor model (without an investment factor) is a more parsimonious model. 
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1. Introduction 
It is a stylized fact that risk and return go hand in hand, and asset pricing models attempt to define it.  One of the 
earliest attempts in this regard was made in 1960s, which led to the creation of the Capital Asset Pricing Model 
(CAPM) independently by  Sharpe(1964), Lintner (1965), and Mossin (1966). Several models have been developed 
since then. Recently, Fama and French (2015) have come up with yet another model – a five-factor asset pricing model. 
One of the motivators for the development of various versions of asset pricing models has been the inability of 
contemporaneous models to fully explain the returns. Every successive model aims to provide a more comprehensive 
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explanation by modifying the list of explanatory variables. Identification of additional explanatory variables, in turn, 
is motivated by anomalous patterns in returns, identified from time to time. 
While the CAPM explained the returns using a single factor – market risk premium (that is, the excess of market 
returns over the risk-free returns); the five factor asset pricing model incorporates four additional factors, namely, 
firm’s market capitalization, ratio of book-to-market equity, profitability, and investment. This model is a modification 
to the three-factor asset pricing model developed by Fama and French (1993). The three factor model did not include 
profitability and investment as explanatory variables. 
The objective of this paper is to test the applicability of the five factor model in the Indian stock market and compare 
its performance with the CAPM and the three factor model. 
2. Review of Literature 
The CAPM stated that the expected returns of a security (or a portfolio) can be explained by the expected market 
risk premium, and the degree of sensitivity was defined as the ‘beta’ of the security (or portfolio). However, it was 
later realized that the expected returns might be sensitive to more than one factor, and the concept of multi-factor 
model developed. Intertemporal CAPM (Merton, 1973) and Arbitrage Pricing Theory (Ross, 1976) are two such 
models. These models worked as the basis for determining the returns that should be expected from securities. 
Basu (1977) found that stocks with lower price to earnings (P/E) ratios provided higher risk adjusted returns than 
stocks with higher P/E ratios. Banz (1981) found that stocks of firms of smaller size provided higher risk adjusted 
returns than stocks of firms of larger size. Similar anomalous patterns were found with respect to other fundamentals 
like leverage (Bhandari, 1988), and book-to-market equity (Stattman (1980), Rosenberg et al. (1985)). Fama and 
French (1992) tested the role of such variables in explaining stock returns and found two variables – size and book-
to-market equity -  as significant. Adding these two variables with the CAPM beta, Fama and French (1993) proposed 
a three factor asset pricing model. While Fama and French (1992) adopted a cross-sectional regression approach of 
Fama and MacBeth (1973), Fama and French (1993) used a time-series regression approach. 
Dijk (2011) reviewed the literature on size effect across the globe and found that the presence of size effect had 
been reported in most of the studies. There had been evidences of disappearance of size effect over time, however, the 
author argued it to be immature to conclude that the size effect was dead. Fama and French (2012)studied 23 developed 
countries and found that the size and book-to-market equity played important roles in asset pricing. Cakici et al. (2013) 
studied 18 emerging economies and found that the book-to-market equity was an important factor in asset pricing. 
However, evidences had been found that the three factor model could not fully explain the variations in returns 
related to profitability and investment. Novy-Marx  (2013) found that the gross profitability had the same power in 
explaining the variation in average stock returns as the book-to-market ratio. Hou et al. (2015) found that the 
investment and profitability also played important roles in explaining variation in stock returns. Motivated by these 
findings, Fama and French (2015) proposed a five factor asset pricing model, by adding two variables – profitability 
and investment - to the three factor model. 
3. Data and methodology 
3.1.  Data 
This study is based on the constituent companies of CNX 500 Index as on 31st March 2013. The time period covered 
is 15 years, from October 1999 to September 2014. Only the companies with March closing (that form roughly 88% 
of the total companies) are considered for the study. 
The data for the companies and the stock market is taken from the financial database - Ace Equity. The data on 
Treasury bills is taken from the Reserve Bank of India website. As already stated, the objective of the study is to test 
the three asset pricing models in Indian stock market – the Capital Asset Pricing Model, the three factor model, and 
the five factor model. 
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3.2. Variables 
Fama and French (1993, 2015) methodology is followed for defining and computing the variables. Every year, at 
September end (year t), the companies are sorted and allocated to portfolios on the basis of four variables – market 
capitalization; book-to-market equity, profitability, and investment. The description is as follows: 
x Market capitalization (denoted by Size): the product of number of shares outstanding and the market price per 
share, as on September end of year t. 
x Book-to-market equity (denoted by B/M): the ratio of book equity to market equity, as on March end of year t. 
x Profitability (denoted by OP): the ratio of earnings before taxes to book equity, as on March end of year t. This 
definition is in line with the definition of Fama and French (2015) who define profitability as the annual revenues 
minus cost of goods sold, interest expense, and selling, general, and administrative expenses, all divided by book 
equity. 
x Investment (denoted by Inv): change in total assets from March end of year t-1 to March end of year t, divided by 
total assets at the March end of year t-1. 
From October of year t to September of year t+1, monthly value weighted returns are calculated for each portfolio. 
The weights used are the market capitalization on the day of portfolio creation (Agarwalla et al., 2013). This gives a 
time series of 180 monthly returns for each portfolio. (15 years X 12 months). Only the companies for which all the 
four variables could be computed form part of the study. Further, the companies with negative book values are not 
considered for the study (Fama and French, 1993). The number of companies varies from year to year – from 202 in 
September 1999 to 431 in September 2013. 
There is a time lag of six months between the end of accounting year (March) and the time of portfolio creation 
(September). This is a common practice in literature (Fama and French, 1992, Cakici et al., 2013). The firms have a 
timespan of six months after the end of accounting year to publish their accounting data. So it is expected that the 
accounting figures would be known by September end. Creating a portfolio without providing for this time gap would 
mean that the results would be affected by look-ahead bias. This is the bias that arises when we study a past period 
and use the data which would not have been available when the study intended to use it. 
3.3. Models  
This paper employs time series hierarchical multiple regression. The hierarchical regression is run in three steps. 
Step 1 runs the one factor CAPM; step 2 runs the three factor model; and step 3 runs the five factor model.  
The CAPM, however, is based on the expected returns. The index model representation of the CAPM captures the 
relationship between market risk premium and realized returns (Bodie et al., 2013). Table 1 lists the asset pricing 
models and table 2 gives the description of the variables. 
 
Table 1 .Asset Pricing Models 
Model Description 
CAPM ܧሺܴ௜ሻ ൌ ܴி ൅ ܾ௜ሾܧሺܴெሻ െ ܴிሿ 
Index model  ܴ௜௧ െ ܴி௧ ൌ ܽ௜ ൅ ܾ௜ሺܴெ௧ െ ܴி௧ሻ ൅ ݁௜௧ 
Three factor model ܴ௜௧ െ ܴி௧ ൌ ܽ௜ ൅ ܾ௜ሺܴெ௧ െ ܴி௧ሻ ൅ ݏ௜ܵܯܤ௧ ൅ ݄௜ܪܯܮ௧ ൅ ݁௜௧ 
Five factor model ܴ௜௧ െ ܴி௧ ൌ ܽ௜ ൅ ܾ௜ሺܴெ௧ െ ܴி௧ሻ ൅ ݏ௜ܵܯܤ௧ ൅ ݄௜ܪܯܮ௧ ൅ ݎ௜ܴܯ ௧ܹ ൅ ܿ௜ܥܯܣ௧ ൅ ݁௜௧ 
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Table 2 .Variable description of the asset pricing models 
Variables Description 
ܧሺܴ௜ሻ expected return on security or portfolio i 
ܴி risk-free return 
ܧሺܴெሻ expected return on market portfolio 
ܴ௜௧ return on security or portfolio i for period t 
ܴி௧ risk-free return for period t 
ܴெ௧ return on market portfolio for period t 
ܵܯܤ௧ difference between returns on portfolios of small and big market capitalization securities for period t 
ܪܯܮ௧ difference between returns on portfolios of high and low B/M ratio securities for period t 
ܴܯ ௧ܹ difference between returns on portfolios of robust and weak profitability securities for period t 
ܥܯܣ௧ difference between returns on portfolios of conservative and aggressive investment securities for period t 
ܽ௜ regression coefficient (intercept) 
ܾ௜, ݏ௜, ݄௜, ݎ௜, ܿ௜ regression coefficient (gradient) 
݁௜௧ residual term 
 
The returns on CNX 500 index are taken as proxy for market returns. The returns on 91-day Treasury bill issued 
by the Reserve Bank of India are taken as proxy for risk-free returns. ܵܯܤ stands for Small Minus Big;  ܪܯܮ stands 
for High Minus Low;  ܴܯܹ  stands for Robust Minus Weak; and ܥܯܣ stands for Conservative Minus Aggressive.  
These four variables are constructed using 2X3 bivariate sorting. For definingܪܯܮ, securities are divided into two 
groups – small (S) and big (B) – on the basis of market capitalization (using median value as the break point), and 
then into three groups – high (H), neutral (N), and low (L) – on the basis of B/M ratio (using 30th and 70th percentile 
values as the break points). The 2X3 sort creates six blocks of portfolios, as shown in table 3. 
 
Table 3 .Size and B/M bivariate sorting 
 B/M ratio 
 High (H) Neutral (N) Low (L) 
Si
ze
 Small (S) SH SN SL 
Big (B) BH BN BL 
 
Now, ܪܯܮ is defined as the average of returns on two high B/M portfolios (SH and BH) minus the average of 
returns on two low B/M portfolios (SL and BL). ܵܯܤ஻Ȁெ is defined as the average of returns on three small size 
portfolios (SH, SN, and SL) minus the average of returns on three big size portfolios (BH, BN, and BL). 
Similar steps are followed for defining ܴܯܹ and ܥܯܣ, except that the second sorting is on basis of profitability 
(robust (R), neutral (N), and weak (W)), and investment (conservative (C), neutral (N), and aggressive (A)), 
respectively. Table 4 and 5 show the resulting portfolios for both the cases. 
ܵܯܤை௉ and ܵܯܤூ௡௩ are defined on the same lines as ܵܯܤ஻Ȁெ. ܵܯܤ is defined as the average returns of these three 
ܵܯܤ portfolios. Table 6 summarizes the formulae for factor calculations. 
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Table 4 .Size and Profitability bivariate sorting 
 Profitability 
 Robust (R) Neutral (N) Weak (W) 
Si
ze
 Small (S) SR SN SW 
Big (B) BR BN BW 
 
Table 5 .Size and Investment bivariate sorting 
 Investment 
 Conservative (C) Neutral (N) Aggressive (A) 
Si
ze
 Small (S) SC SN SA 
Big (B) BC BN BA 
 
Table 6 .Factor calculation 
Factor Formula 
ܵܯܤ஻Ȁெ ሺܵܪ ൅ ܵܰ ൅ ܵܮሻȀ͵ െ ሺܤܪ ൅ ܤܰ ൅ ܤܮሻȀ͵ 
ܵܯܤை௉ ሺܴܵ ൅ ܵܰ ൅ ܹܵሻȀ͵െ ሺܤܴ ൅ ܤܰ ൅ ܤܹሻȀ͵ 
ܵܯܤூ௡௩ ሺܵܥ ൅ ܵܰ ൅ ܵܣሻȀ͵ െ ሺܤܥ ൅ ܤܰ ൅ ܤܣሻȀ͵ 
SMB ൫ܵܯܤ஻Ȁெ ൅ ܵܯܤை௉ ൅ ܵܯܤூ௡௩൯Ȁ͵ 
HML ሺܵܪ ൅ ܤܪሻȀʹ െ ሺܵܮ ൅ ܤܮሻȀʹ 
RMW ሺܴܵ ൅ ܤܴሻȀʹ െ ሺܹܵ ൅ܤܹሻȀʹ 
CMA ሺܵܥ ൅ ܤܥሻȀʹ െ ሺܵܣ ൅ ܤܣሻȀʹ 
 
4. Results and interpretation 
Table 7 shows the patterns in monthly excess returns (that is, monthly returns in excess of risk-free returns) on 
portfolios created by sorting the securities on Size, B/M, OP and Inv, respectively. Unlike portfolios created for 
defining regression factors that used 30th, 50th, and 70th percentile as break points, these portfolios are created using 
quintiles as the break points, where P1 is the portfolio with the lowest values, and P5 is the portfolio with the highest 
values of respective variables. 
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Table 7 .Time series average of excess monthly returns (percentage per month) on portfolios formed on univariate sorting – October 1999 to 
September 2014 
Portfolio Size B/M OP Inv 
P1 2.86 1.00 1.63 1.89 
P2 2.04 1.37 1.50 1.69 
P3 1.23 1.71 1.72 1.38 
P4 1.37 1.78 1.64 1.49 
P5 1.07 2.38 1.48 1.51 
 
The table shows that the excess returns on the size sorted portfolios monotonically fall as we move from P1 to P5. 
This shows an inverse relationship between returns and firm size. Similar patterns have been documented in past for 
the Indian stock market (Sehgal and Tripathi (2005), Sehgal et al. (2012), Sehgal and Balakrishnan (2013)). The excess 
returns of the B/M sorted portfolios monotonically rise as we move from P1 to P5, which shows a direct relationship 
between returns and B/M ratio. This is again in line with what literature has documented in past (Sehgal et al. (2012), 
Sehgal and Balakrishnan (2013), Sehgal and Pandey (2014)). For profitability sorted portfolios, a pattern does not 
seem to be very clearly evident from the table. However, if we look at the extreme portfolios, we find an inverse 
relationship between returns and profitability. This finding is similar to the findings of Sehgal et al. (2012), and Sehgal 
and Subramaniam (2012), for the Indian stock market. However, this is in contrast to the findings of U.S. market 
(Fama and French (2008)). For investment sorted portfolios, excess returns typically fall as we move from lower to 
higher investment sorts, showing an inverse relationship between returns and investment. Similar pattern is reported 
in Fama and French (2015). 
Fama and French (2006) found that the relation between returns and the variables - B/M ratio, profitability, and 
investment – respectively, are conditional to controlling for the remaining two variables.  However, the univariate 
sorting does not allow controlling for other variables. So, one plausible reason for the absence of a clear pattern in 
returns on profitability and to some extent, on investment may be the absence of required controlling. 
Now, if the explanatory variables included in the model fully explain the variation in the explained variable, the 
intercept term should not be significantly different from zero (Fama and French, 1993, 2015). Table 8 shows the 
intercept terms of the three asset pricing models –CAPM, the three factor model, and the five factor model – on single 
sorted portfolios. 
Table 8 Regression intercepts of the three asset pricing models for single sorted portfolios - October 1999 to September 2014 
 Size  BM  OP  Inv  
 a Sig. a Sig. a Sig. a Sig. 
Panel A: CAPM 
P1 2.01 0.00* 0.27 0.25 0.71 0.10 1.07 0.01* 
P2 1.21 0.00* 0.54 0.04* 0.63 0.07 0.90 0.00* 
P3 0.39 0.31 0.90 0.01* 0.94 0.00* 0.62 0.04* 
P4 0.56 0.06 0.95 0.02* 0.87 0.00* 0.69 0.01* 
P5 0.30 0.09 1.50 0.00* 0.73 0.00* 0.62 0.04* 
         
Panel B: Three Factor Model 
P1 0.54 0.02* 0.16 0.45 -0.39 0.21 0.11 0.71 
P2 0.11 0.67 0.19 0.45 -0.24 0.37 0.19 0.41 
P3 -0.40 0.22 0.21 0.44 0.26 0.29 0.01 0.96 
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P4 0.08 0.77 -0.10 0.69 0.41 0.10 0.17 0.48 
P5 0.29 0.10 0.13 0.58 0.44 0.05* 0.08 0.77 
         
Panel C: Five Factor Model 
P1 0.65 0.00* 0.30 0.18 0.12 0.64 0.31 0.26 
P2 0.29 0.26 0.30 0.25 0.08 0.75 0.26 0.26 
P3 -0.32 0.34 0.25 0.37 0.37 0.15 0.08 0.75 
P4 0.18 0.51 0.04 0.89 0.28 0.28 0.16 0.53 
P5 0.37 0.04* 0.26 0.29 0.26 0.23 0.32 0.16 
*significant at 0.05 level 
 
 
Panel A of table 8 shows the values of the regression intercepts when the returns are explained using CAPM. In 
the size sorted portfolios, while the model captures the returns of large size firms (shown by insignificant intercepts), 
the small size firms provide significantly larger returns than estimated by the model. The intercept terms are larger for 
smaller size portfolios – showing the presence of size effect. Similar findings have been reported by Mohanty (2000), 
Kumar and Sehgal (2004), Sehgal and Tripathi (2005), and Balakrishnan (2014). In the portfolios sorted on B/M, 
larger B/M firms provide more excess returns than estimated by the model; while the returns of smaller B/M firms are 
in tune with the model expectations. The intercept terms are larger for larger B/M portfolios, showing the presence of 
value effect. Balakrishnan (2014) reports similar findings. For OP sorted portfolios, the higher OP portfolios provide 
more returns than the risk adjusted returns estimated by the model. For Inv sorted portfolios, the actual returns are 
significantly higher than the risk adjusted returns for all the five portfolios. The intercept terms are typically larger for 
smaller investment portfolios. The significant intercept terms show that the CAPM does not fully capture the returns 
of any investment sorted portfolio. 
The table shows that while the CAPM leaves significant intercepts in fourteen out of twenty cases, the three factor 
model takes a noticeable leap in explaining the returns, and only two portfolios are left with significant intercepts. 
Panel B shows that the model explains the returns provided by all the portfolios, except for the portfolios comprising 
of small size firms and large OP firms. For the B/M and Inv sorted portfolios, even the returns of extreme portfolios 
are captured and explained by the three factor model. 
When the returns are explained using the five factor model, the performance, as shown in Panel C, is, largely similar 
to the performance of the three factor model – two of the twenty portfolios have significant intercepts. However, in 
this case, the returns on all the portfolios created on B/M, OP and Inv sorts are explained by the model. Only the 
extreme size sorted portfolios provide excess returns than estimated by the model. 
Table 9 .Adjusted R2 values produced by the asset pricing models for single sorted portfolios - October 1999 to September 2014 
Model Portfolio Size Sig. F 
Change 
BM Sig. F 
Change 
OP Sig. F 
Change 
Inv Sig. F 
Change 
CAPM P1 0.67 0.00 0.85 0.00 0.73 0.00 0.72 0.00 
Three factor model  0.93 0.00* 0.88 0.00* 0.87 0.00* 0.85 0.00* 
Five factor model  0.93 0.09 0.88 0.05 0.91 0.00* 0.88 0.00* 
          
CAPM P2 0.73 0.00 0.85 0.00 0.79 0.00 0.80 0.00 
Three factor model  0.89 0.00* 0.87 0.00* 0.88 0.00* 0.89 0.00* 
Five factor model  0.90 0.01* 0.87 0.23 0.90 0.00* 0.90 0.00* 
          
CAPM P3 0.74 0.00 0.80 0.00 0.80 0.00 0.79 0.00 
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Three factor model  0.83 0.00* 0.87 0.00* 0.87 0.00* 0.86 0.00* 
Five factor model  0.83 0.36 0.87 0.19 0.87 0.19 0.86 0.11 
          
CAPM P4 0.81 0.00 0.74 0.00 0.82 0.00 0.83 0.00 
Three factor model  0.86 0.00* 0.89 0.00* 0.86 0.00* 0.88 0.00* 
Five factor model  0.86 0.27 0.90 0.06 0.86 0.09 0.88 0.09 
          
CAPM P5 0.92 0.00 0.68 0.00 0.86 0.00 0.85 0.00 
Three factor model  0.93 0.00* 0.92 0.00* 0.88 0.00* 0.89 0.00* 
Five factor model   0.93 0.10 0.92 0.03* 0.89 0.00* 0.92 0.00* 
*significant at 0.05 level 
 
 
Another way of judging the performance of a model is by looking at the goodness of fit (adjusted R2), which shows 
what percentage of variation in returns are explained by the model. Table 9 shows the values of adjusted R2 for the 
three models run on single sorted portfolios. The hierarchical regression also shows the improvement in adjusted R2 
values with the change in the model (shown by Sig. F change). 
The table shows that for size sorted portfolios, CAPM explains variation in returns from 67% for P1 to 92% for 
P5. The goodness of fit improves from P1 to P5, reinforcing the size effect. For B/M sorted portfolios, the results 
reinforce the value effect, as the goodness of fit increases from 68% for P5 to 85% for P1. The inverse profitability 
effect is shown by OP sorted portfolios, as the variation explained rises from 73% to 86% from P1 to P5, respectively. 
The Inv sorted portfolios also show a typical rise in variation explained, from 72% for P1 to 85% for P5. 
We find that as we switch from CAPM to the three factor model, there is significant improvement in the goodness 
of fit for all the portfolios under consideration. This is evident from the values of significant F change, which lies at 
.00 for all the portfolios. The variation in returns explained by the three factor model ranges from 83% (for size sorted 
P3) to 93% (for size sorted P1 and P5). This finding reinforces the findings of literature (Connor and Sehgal (2001), 
Taneja (2010), Mehta and Chander (2010), Sehgal et al. (2012), Sehgal and Balakrishnan (2013), Balakrishnan (2014), 
Das (2015)) that in Indian stock market, the three factor model better explains the variation in returns than the CAPM. 
When we switch from the three factor model to the five factor model, the improvement is not of the same 
magnitude. For size sorted portfolios, the goodness of fit improves only for P2 (from 89% to 90%). The changes for 
other portfolios are statistically insignificant. For B/M sorted portfolios, the improvement is significant only for P5 
(from 92.0% to 92.2%). For portfolios formed on OP and Inv sorts, the increase in goodness of fit are of larger 
magnitude than for size and B/M, there is increase for portfolios P1, P2 and P5 for both the sorts. This result suggests 
that the five factor model performs better than the three factor model when the underlying portfolios are formed on 
variables not considered in the three factor model. The underlying reason seems intuitive: the two additional factors 
in the five factor model are based on profitability and investment, therefore adding them in our model better captures 
the returns for portfolios formed on profitability and investment.  Similar to three factor model, the variation in returns 
explained by the five factor model ranges from 83% (for size sorted P3) to 93% (for size sorted P1 and P5). 
To test if a more parsimonious model can be created, we re-run the regression analysis using four factor models, 
by dropping ܴܯܹ and ܥܯܣ, one at a time. The results are shown in table 10 and 11. 
Table 10 shows that when we add ܴܯܹ to the three factor model, the explanatory power of the model increases 
for the portfolios formed on any of the firm characteristic. However, when we add ܥܯܣ to the four factor model, the 
explanatory power increases only for the investment sorted portfolios. 
Table 11 reinforces the findings of table 10. When we add ܥܯܣ to the three factor model, the explanatory power 
increases only for investment sorted portfolios. However, adding ܴܯܹ  to the four factor model increases the 
explanatory power for portfolios sorted on any of the variables. 
One plausible explanation is that except for the investment sorted portfolios, the explanatory power of ܥܯܣ are 
absorbed by the remaining four variables. The regression of ܥܯܣ on the remaining four variables supports our 
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plausible explanation. Table 12 shows the results of regression of each explanatory variable on the other four variables. 
The table shows that when ܥܯܣ is regressed on the remaining variables; the intercept term becomes insignificant; 
whereas for the other four variables, the intercept term remains statistically significant. This explanation is on the 
same lines of Fama and French (2015), who find that the factor ܪܯܮ is redundant and has insignificant intercept when 
regressed on the other four factors. 
 
 
Table 10 .Comparison of four factor model (without CMA) with the three and the five factor models 
Model Portfolio Size Sig. F 
Change 
BM Sig. F 
Change 
OP Sig. F 
Change 
Inv Sig. F 
Change 
Three factor model P1 0.93 0.00 0.88 0.00 0.87 0.00 0.85 0.00 
Four factor model  0.93 0.03* 0.88 0.02* 0.91 0.00* 0.86 0.00* 
Five factor model  0.93 0.86 0.88 0.59 0.91 0.05 0.88 0.00* 
          
Three factor model P2 0.89 0.00 0.87 0.00 0.88 0.00 0.89 0.00 
Four factor model  0.90 0.00* 0.87 0.14 0.90 0.00* 0.89 0.01* 
Five factor model  0.90 0.92 0.87 0.38 0.90 0.09 0.90 0.00* 
          
Three factor model P3 0.83 0.00 0.87 0.00 0.87 0.00 0.86 0.00 
Four factor model  0.83 0.20 0.87 0.23 0.87 0.07 0.86 0.09 
Five factor model  0.83 0.55 0.87 0.17 0.87 0.88 0.86 0.21 
          
Three factor model P4 0.86 0.00 0.89 0.00 0.86 0.00 0.88 0.00 
Four factor model  0.86 0.11 0.90 0.02* 0.86 0.03* 0.88 0.29 
Five factor model  0.86 0.92 0.90 0.99 0.86 0.82 0.88 0.06 
          
Three factor model P5 0.93 0.00 0.92 0.00 0.88 0.00 0.89 0.00 
Four factor model  0.93 0.03* 0.92 0.01* 0.89 0.00* 0.89 0.20 
Five factor model   0.93 0.96 0.92 0.57 0.89 0.88 0.92 0.00* 
Table 11 Comparison of four factor model (without RMW) with the three and the five factor models 
Model Portfolio Size Sig. F 
Change 
BM Sig. F 
Change 
OP Sig. F 
Change 
Inv Sig. F 
Change 
Three factor model P1 0.93 0.00 0.88 0.00 0.87 0.00 0.85 0.00 
Four factor model  0.93 0.59 0.88 0.80 0.88 0.00* 0.87 0.00* 
Five factor model  0.93 0.03* 0.88 0.01* 0.91 0.00* 0.88 0.00* 
          
Three factor model P2 0.89 0.00 0.87 0.00 0.88 0.00 0.89 0.00 
Four factor model  0.89 0.38 0.87 0.72 0.88 0.93 0.89 0.00* 
Five factor model  0.90 0.00* 0.87 0.09 0.90 0.00* 0.90 0.14 
          
Three factor model P3 0.83 0.00 0.87 0.00 0.87 0.00 0.86 0.00 
Four factor model  0.83 0.33 0.87 0.09 0.87 0.47 0.86 0.09 
Five factor model  0.83 0.30 0.87 0.48 0.87 0.09 0.86 0.23 
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Three factor model P4 0.86 0.00 0.89 0.00 0.86 0.00 0.88 0.00 
Four factor model  0.86 0.67 0.89 0.46 0.86 0.63 0.88 0.03* 
Five factor model  0.86 0.12 0.90 0.03* 0.86 0.03* 0.88 0.69 
          
Three factor model P5 0.93 0.00 0.92 0.00 0.88 0.00 0.89 0.00 
Four factor model  0.93 0.46 0.92 0.18 0.89 0.21 0.91 0.00* 
Five factor model   0.93 0.04* 0.92 0.03* 0.89 0.00* 0.92 0.00* 
*significant at 0.05 level 
 
Table 12 Regression of each explanatory variable on the other four variables 
  Intercept RM-RF SMB HML RMW CMA 
RM-RF       
Coefficient 1.14  -0.05 -0.06 -1.07 -1.02 
Sig. 0.04*  0.75 0.62 0.00 0.00 
SMB       
Coefficient 0.85 -0.01  -0.03 -0.25 0.04 
Sig. 0.00* 0.75  0.57 0.00 0.68 
HML       
Coefficient 0.98 -0.02 -0.06  -0.79 0.12 
Sig. 0.00* 0.62 0.57  0.00 0.32 
RMW       
Coefficient 0.72 -0.17 -0.19 -0.35  -0.32 
Sig. 0.00* 0.00 0.00 0.00  0.00 
CMA       
Coefficient 0.27 -0.16 0.03 0.05 -0.32  
Sig. 0.23 0.00 0.68 0.32 0.00  
*significant at 0.05 level 
5. Conclusion 
The performance of an asset pricing model can be adjudged in terms of how the model fairs in explaining the 
variations in returns of an underlying asset over time. By creating portfolios based on four firm characteristics (size, 
value, profitability, and investment), the study tests the performance of three asset pricing models – the capital asset 
pricing model, the three factor model of Fama and French (1993), and the five factor model of Fama and French 
(2015) -  in the Indian stock market. The models incorporate factors based on the market risk premium, firms’ market 
capitalization, ratio of book-to-market equity, profitability, and investment. The study uses time series hierarchical 
multiple regression on the data of the companies constituting CNX 500 index, spanning fifteen years – October 1999 
to September 2014.  
The results reveal that the Indian stock market shows an inverse relationship between market capitalizations and 
returns, profitability and returns, and investment and returns; and a direct relationship between book-to-market equity 
ratio and returns. The three factor asset pricing model of Fama and French (1993) performs better than the capital 
asset pricing model for every portfolio, while the five factor asset pricing model of Fama and French (2015) performs 
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better than the three factor model when the underlying portfolios are based on profitability and investment. The four 
factor model without a ܥܯܣ factor has the highest explanatory power when the portfolio is not based on investment. 
For portfolios based on investment sorts, the five factor model has the highest explanatory power. 
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